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icroelectronics today is one of 
the technologies that mark the 
pace of scientific and techno- 
lo ical development not only in the 
f i j d  of computers and communica- 
tion, but in many others traditionally 
removed from electronics. This con- 
fers on it a basic invasive character, 
and as a result, an enormous strategic 
value. N o  country can leave aside 
R+D activities in this sector if it wants 
the industrialized na- 
h cost forces them to 
ose that will give the 
most favourable cost/profit ratio. 
Traditionally, we can say that the birth 
of microelectronics came about with 
the invention o f  the transistor, in  
1948, by W. Shockley, J. Bardeen 
and W. Brattain at the Bell Laborato- 
ries in USA. This in its day revolution- 
ized the whole of electronics, allow- 
ing the manufacture of equiprnent of 
much reduced weight, volume and 
energy conswmption with the subse- 
uent increase in reliability. This ten- 
jency towards the reduction in the 
size of electronic devices took off with 
the invention of the integrated circuit 
in the first years of the sixties. Today, 
hundreds of millions of transistors can 
fit on a silicon chi less than a millime- 
tre thick and wit R an area of a few 
hundred square millimetres and be 
connected to form a complete elec- 
tronic circuit carrying out a specific 
function (memories, signal proces- 
sors, microprocessors, etc.) . 
This accumulation of active elements 
on the surface of the chi is possible 
thanks to the gradual re cf' uction in the 
size of  transistors down to today1s 
submicronic dimensions. This is a re- 
sult of constant improvements in the 
manufactur ing processes ( l i tho-  
graphy, ionic implantation, plasma 
printing, etc.) to limits unthinkable 
only twenty years ago. One conse- 
quence is  the obligator use in chip 
manufacture of extraor CY inarily clean 
environments with barely a speck of 
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dust in the air (white roorns , so that 
zero. 
I production yields are dif erent to 
The National Centre for Micro-Elec- 
tronics of the Higher Counci l  for 
Scientific lnvestigation was set up in 
1985 on the initiative of the Inter- 
ministerial Cornrnission for Science 
and Technology and the Ministry of 
Education. The airns set by the Board 
for the C N M  to reach are those of 
prornoting rnicro-electronics in both 
the industr ial  and  the academic 
worlds, and carrying out R+D activi- 
ties in the design and testing of inte- 
grated circuits and in the rnanufactur- 
technologies, as well as in the 
ie d of sensors, power devices and in7
opto-electronics. These activities of a 
fundarnentally technological nature 
are accornpanied by basic research 
work of interest in rnicro-electronics 
and a series of training activities in 
technology directed at professionals in 
industry and postgraduates. Finally, 
the C N M  also carries out activities to 
prornote the use of rnicro-electronics 
in industrial products and in production 
rneans. 
To reach these objectives, the Natio- 
nal Micro-Electronics Centre i s  div- 
ided into five departrnents. The Sili- 
con Departrnent and the Departrnent 
for Integrated Circuit Design are locat- 
ed in Bellaterra (Barcelona). The De- 
partrnent of Analo ic Design at the 
CICA, in Seville, co 7 laborates closely 
with the Departrnent for Integrated 
Circuit Design at Bellaterra, while the 
Departrnent o f  Cornposite Serni- 
Conductors, located at the CENFA 
"Leonardo Torres Quevedo", in Madrid, 
i s  working on the developrnent o f  
technology and devices based on 
cornposite semi-conductors such as 
Galliurn Arsenide and others like it. 
The Departrnent of Silicon in Bella- 
terra, whose basic task is  the produc- 
tion of integrated circuits and devices 
(chips), has a white roorn of 1,000 
square rneters with areas frorn class 
100 to 10,000. This figure gives the 
nurnber of dust particles in suspension 
in one cubic foot of air (in a volurne of 
approxirnately 3 0 x 3 0 ~ 3 0  sq. cm). To 
give an idea of how clean class 100 
is, a clean house is class 1,000,000 
and an operating theatre is class 
100,000, so there are parts of the 
Whi te Roorn that are 1,000 times 
cleaner than an operating theatre. It 
is  in this environrnent that we find the 
equiprnent needed for the entire chip 
rnanufacturing process using techno- 
logies based on silicon as the basic 
semi-conducting material. 
Another of the activities of the Depart- 
rnent of Silicon i s  the design and 
manufacture of power devices with 
optimized characteristics for a particu- 
lar application. For exarnple, VDMOS 
devices have been designed and 
rnanufactured for use with very low- 
tension energy sources. Another field 
in which the Departrnent of Silicon 
has undertaken more and more acti- 
vity is in the study, design and rnanu- 
facture of silicon sensors usin rnicro- 9 electronic techniques which a low the 
coexistence of electronic circuits and 
sensors on the sarne chip. These sen- 
sors rneasure a wide variety of physi- 
cal and chernical magnitudes and 
their subsequent electronic proces- 
sing very accurately and econorni- 
cally. The field of application is  extra- 
ordinarily large: motor cars, robots, 
rnedical, biological and environrnen- 
tal applications, etc. The manufacture 
of sensors calls for a rnastery of the 
so-called rnicro-rnechanization techni- 
ques which allow construction inside 
the chip, not only of traditional elec- 
tronic cornponents (transistors, con- 
densen, etc.), but also of the rnecha- 
nical or electro-mechanical elernents 
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such as levers, membranes, electric 
microswitches, gears, etc. 
All these activities form part of an 
R+D policy aimed at exploiting al1 
those technological links which at the 
same t ime a re  v iab le  w i th  the 
country's research infrastructure, 
have a high added value and are 
potentially useful to our industry. All 
of  them are included in European, 
national or industrial R+D proiects 
(ESPRIT, BRITE, etc. 
The Department o 1 lnte rated Circuit 
Design at Bellaterra, wit \ the collabo- 
ration of the Analogic Department in 
Seville, is involved in a number of ac- 
tivities. We shall look first of al1 at the 
most basic activities, without losing 
sight of the most immediate applica- 
tions, centred on the study of neurone 
networks and fuzzy logic. 
Artificial neurone networks are struc- 
tures made u of a large number of 
units (artificia neurones connected to b one another and capa le of certain 
behaviour similar to that of the brain, 
such as the ability to learn from exam- 
ple, to generalize and to make abs- 
tractions. 
These networks prove to be very effi- 
cient in processes such as automatic 
recognition of voices and written cha- 
racters. As part of this activity, the de  
artment has built a prototype capa- 
Ele of deciphering car registrations 
and is developing a PC card to emu- 
late a network of 4,906 neurones. 
The point of departure for fuzzy logic 
is  the uncertainty at the borders of sets 
(fuzzy sub-groups). This type of logic is 
very efficient in the treatment of in- 
exact data or in problems where the 
large number of variables makes con- 
ventional treatment irn ossible. The 
set of characteristics t E at decide a 
medical dia nosis or a company's via- 
bility woul B be examples of the first 
case, while calculating the correct 
exposure in a camera is  an example 
of the second case. The conclusions 
reached by fuzzy logic are valid in 
spite of the inexactness of the vari- 
ables it handles. The department is  at 
present working on several projects in 
this area, one of which is devoted to 
company evaluation and diagnosis. 
Another type of activity is  directed at 
the rnedical applications of micro- 
electronics. Within this field, there 
has been work on a chip allowing the 
personalization of nuclear bio-electro- 
nic stimulation for the treatment of ex- 
treme deafness. Work is  also in pro- 
gress on a neural interface for the 
~ , e r i ~ h e r a l  nerve, consisting of a chip 
with a mass of holes 50 rnicrons in 
diameter allowing axons to be re e- 9 nerated and the subsequent stimu a- 
tion or collection of nerve impulses 
through circuits contained on the same 
chip. 
Finally, there are a whole series of acti- 
vities centering on the design and 
testing of integrated circuits, made ac- 
cording to the needs of specific indus- 
tr ial  products. Th is  new made-to- 
measure design technology helps to 
make many of the products already on 
the market more competitive and raises 
new possibilities for introducing mi- 
cro-electronics into previously uncon- 
nected sectors. The National Centre 
for Micro-Electronics is making an ef- 
fort to help industry, and especially 
small companies, to introduce them- 
selves into this new technolo y which 
is absolutely indispensable i 9 we are 
to compete on an equal footing in the 
new European single market. 
Through these activities, the National 
Centre for Micro-Electronics wants to 
achieve the obiects set for it and also 
wants to follow its vocation as a tech- 
nolo ical centre halfway between the 
aca a emic world and the industrial 
world. 
